
, .

rapidly, de.and tends to be more inelastic, so the ga ins f rom

deviatinq trom a collusive price are greater. 16

The importance of technological innovation in the provision of

cellular services may lead to low prices for a third reason.

Economic models predict there may be gains to pricing aggressively

in industries characterized by significant learning economies. Sy

keeping its prices low, a firm can increase production and achieve

cost savings more rapidly as it moves down its learning curve.

These models predict that economic performance will be better if,

instead of many small firms, the industry consists of a few large,

long-run profit-maximizing firms. The predictions of such models

are supported by experiences in the semiconductor and related

electronics industries. II

The history ot the players' competitive behavior shapes their

future behavior as well. 19 Early in the history of cellular

services, when the wireline carriers already were established and

the nonwireline carriers were just beginning to serve customers,

the new providers had an especially strong incentive to initiate

price cuts. While they would realize lower revenue from their

16J.J. Rotellberg and G. Saloner, "A Superqame-Theoretic Model
of Price Wars Durinq Booms," American Economic Review 76 (1986),
pp. 390-407.

I'A.M. Spence, "The Learning CUrve and competition," Th. Bell
Journal qt lppDgIics 12 (198~), ~p. 49-70.

1I'.M. Scherer and D. Ro.s, IndUlt;rill Marklt; St;ructure and
Icqnga!c 'IrtqrwancI, Third Edition, (Boston, MA: Houqhton Mifflin
Co., 1990), pp. 373-374.

l'Posner, ga. w., p. 61.
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••all ba••• of .xistinq cu.tom.rs, this would b. more than offset

by r.v.nu.. froll the new customers th.y were able to attract. ~o

The n.w.r provid.rs of long-distance telephone service faced

similar incentives to price competitively against AT&T.

Comp.tition in the provision of lonq-distance service is considered

by many to have increased significantly when start-up firms began

offering s.rvice alt.rnativ.s to AT'T, d.spite the tact that the

structure of the industry is still quit. conc.ntrat.d.

Nor does it appear that the c.llular s.rvic. industry has

established stable market-sharing arrangements as the nonwireline

carriers' shar.s have grown to a SUbstantial size. An example of

shifting market shares is se.n in D.troit. In that mark.t in 1987,

PacTel and Amerit.ch had 51.2 and 48.8 p.rcent of the subscriber

bas., r.spectively. An industry analyst .stillated that at year end

in 1991, Pactel's share had fall.n to 40.5 p.rc.nt, and Ameritech's

had ris.n to 59.5 p.rc.nt. 21

A final characteristic of c.llular service mark.ts that

weak.ns industry coh.sion, and thus the ability of firms to raise

pric.s, is the h.t.rog.neity of product off.rings. Although the

quality of airti.. aay not vary significantly across provid.rs, an

array of s.rvic. packaqes typically i. offer.d, none of which may

-a. P771""& Af Jya1;ic;a aM ' ••Eal Trade 'SlMi••ion Mtlrg.r
guidelines of April 2, 1"2 (p. 40) stat. that inc.ntives to ch.at
on collwalv. -.r_nt. are tt.at.r th. 1ar9".r the proportional
increa•• in .al•• froa cheatinCJ and the ...ll.r the ba.e ot s.l.s
prior to ch.ating.

urroa Pr... ..1...., "Sbo.teek ..1..... Clllular Mark,t
Qyert-Ely ..yilK - Sbows C.llular Sal•• and Subscriber Counts tor
Each Major Mark,t," Silv.r Spring, Maryland, May 25, 1992, p. 3.
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be directly co.parable between competing providers. ll The lack of

an obvioua baai. tor comparing service price. increa.e. the Cost of

monitorinq and puni.hinq deviations from any collusive aqreement in

the short term. D With the introduction of Personal Communications

Services (PCS) , product heteroqeneity will increase, and the cost

of monitoring a collusive agreement will increase because price

chanqe. that reflect difference. in service quality will be

difficult to distinquish from price chanqes that undercut a tacit

aqreement.

The feature of the cellular indu.try that is most likely to

raise competitive concerns among economists is the existence of a

government-mandated barrier to further entry. The threat of entry

in re.pon.e to a protit opportunity should incumbents set

artificially high price. otten may have a dampening ettect on the

price. that are ob.erved.~ la.e ot entry is a powerful

competitive torceU that cellular providers have not had to

confront. However, with the advent ot pes, toqether with the

introduction of a number of new .ervice providers, cellular

operator. may be .ubject to additional competitive discipline.

~. quali~y of airti.. vill vary trom tim. to time, however,
it c.llular provider. fail to anticipate the growth in subscribers,
leading ~o incr••.-d traftic conge.tion.

11K. W. Clarkaon, and R. L. Mill.r, Ip4y'1;riAl OrgAnization:
TheOry, h""" and Public 'eliey (Mew York., 1fY: McGrav"Kill
look Cc.pany, 1"2), pp. 335-336.

)4,.. Modiqli.ni, "New l)evelopitent. on the Oliqopoly Front,"
JQYrDAl ot PAltete.l leaDOWY 66 (1151), PP' 215-232.

uPo.ner, ga. Git., p. 49.
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I .
The nature ot transactions in cellular services tends to favor

the stability of an industry agreement not to compete, although

industry practices indicate that a "repeat-purchase" aspect ot the

cellular subscriber may dominate. In eftect, cellular providers

compete tor a particular customer each month, since the cost of

switching to the alternate supplier is minimal. 26 Frequent and

small transactions diminish the gains trom deviating from a

collusive agreement and provide ample opportunity for retaliation

against suppliers that do so.n However, the incentives offered

consumers for initial subscriptions and the commissions paid to

agents, which are determined by the expected lifetime of a

.ubscription, repre.ent an investment on the part of cellular

providers. These investment. signify that cellular providers

expect an onqoing relation.hip with most custo.ers. 11 To the

extent subscribers repre.ent a long-term stream ot tuture monthly

revenues, cellular service providers have an incentive to compete

aggre.sively for new cu.tomer•. ~

The role of capacity in cellular services also has an

ambiguous impact on the likelihood of sustained collusive behavior.

16t'he activation fee typically is waived when a subscriber
switches to the other provider. The phone must be brought in for
reproqr...in9, however.

~S~191er, ga. ~., pp. 47 and 51.

aon avera.e, 15 percent o~ a cellular ca~rier's subscribers
_itch to the ~er provider duriftfJ the cour.. of a year, an
obeervation ..de by Tho... I. Wheeler, the Pre.ident ot the CTIA,
in a speech on october 21, 1992, entitled liThe Wireless century,"
p. 4.
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Th. capacity to S'rv. sub.crib.rs incr••••• in "lumpy" increments

due to the nature ot the technoloqy. Att.r the addition of new

capacity, provid.rs can s.rv. n.w sUbscrib.rs at low marginal cost.

This sc.nario cr.at.. some pre.sur. to und.rcut noncompetitive

pric.s. On the oth.r hand, .conomists r.cogniz. that idle capacity

held by a price leader may serve to enforc. collusive agreements. lu

The .nforcement mechanism is the thr.at that the firm with

siqnificant exc.ss capacity can flood the market with product to

punish firms that und.rcut the noncomp.titiv. price. However,

economists t.nd to view excess capacity as • more important factor

in industries experiencing cyclical or p.rmanent downturns, a

condition inapplicabl. to the past or tor••••abl. future of the

c.llul.r industry.

Economi.t. r.coqniz. that an a•••••••nt of the deqree of

market comp.tition must look beyond the numb.r and size

distribution of firms to factors that iaped. or foster collusive

b.havior. Cl.arly, th.re are charact.ristics ot the c.llular

industry discouraging collusion and factors facilitatinq its

practice. Thes. characteristics by thems.lves are too complex to

predict the co.p.titiv. outcome. How.ver, the observed performance

in the c.llular industry, most not.bly the rapid qrowth of the

subscriber bas. and the steady decline in s.rvice prices, is

con.i.t.nt with coapetitive b.havior.

»peMtt_at; of .lu.tig. Ind 'd't,l ft.. CgMi••ion Merger
Guid.lin•• , April 2, 1992, p. 40, footnote 19.

12



AN ECONOMIC ANALYSIS OF ENTRY BY CELLULAR OPERATORS
-INTO PERSONAL COMMUNICATION SERVICES

prepared tor:

THE CELLULAR TELECOMMUNICATIONS INDUSTRY ASSOCIATION

CHARLES RIVER ASSOCIATES

Stanley M. a•••n
Robert J. Larner

Jane Murdoch

NOVEMBER 1992



Introduction and Conclusions

On Auqust 14, 1992,. the Federal Communications Commission

released its Notic. of Proposed Rule Making and Tentative Decision

in the Matter - of the Am.ndment of the Commission's RUles to

Establish New Personal Communications Services. l The Notice

solicits comm.nts on a broad ranq. of issu.s conc.rninq the

allocation of radio sp.ctrum for P.rsonal Communications Services

(PCS), includinq the amount of sp.ctrum to b. allocated, the number

of lic.nses to b. issu.d, the manner of initial licensinq, and the

requlatory structur. the FCC should ••tabli.h for PCS.

On. s.t of is.u.. on which the Commis.ion •••ks comm.nts is

.liqibility r.quire••nts for PCS lic.n.... Aaonq th••• is.u.s i.

wh.th.r incWlbent c.llular lic.n•••••hould be permitt.d to acquir.

PCS lic.ns•• in th.ir s.rvic. ar.a.. In the "otic., the Commission

ob••rv•• that p.raittinq c.llular operator. to acquir. PCS lic.n•••

within th.ir s.rvic. ar.a. could facilitat. anticomp.titiv,

b.havior by rlducinq the nuablr of ind.p.nd.nt suppli.rs of

comp.tinq c.llular and PCS ••rvic••. 2

Whil. rai.inq this comp.titiv. conc.rn, the Commis.ion also

lllpt;iM ec "SIS?S« lul. llaki••nd. Tept;at;iu Deai,ion, In tb.
tll.ttK ~t '77Tt1~!Z;\~~ ~~i"ion" Bu1M tjp 1at;.J2li.b N.w
Pirjoftii "'p ti!h~:=i ~ GIN Dock.t No. 90-314, E'l' Dock.t
No. 92-100, r.l.a.ed Auqust 14, 1992 (h.r.aft.r Notjic.).

2Uo1;ic., para. 62 and para. 64. coapetitiv. conc.rn. would not
b. rai••d, how.v.r,w.r. a c.llular ••rvic. provid.r to acquir. a
PCS lic.n•• out.id. it•••rvic. ar.a. (MOt;iQl, para. 62) Wh.th.r
or not it allow. c.llular lic.n•••• to acquir. additional .p.ctrua
inside th.ir ••rvic. ar.a., how.v.r, the coaai••ion would p.rmit
th.. to u.. part of th.ir .xistinq sp.ctrum 'to provide pcS-typ.
s.rvic.s. (No1;ic., para. 70)
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points out that production efficiencies may be attained if cellular

licensees were also permitted to supply personal communications

services. If there are economies of scope in supplying PCS and

cellular services, for example, a single firm supplying both would

achieve lower average costs for each service than would two firms

each supplying one of the services.) In its 1981 Report and Order

establishing commercial cellular service,· the Commission took

efticiencies in production into account, and has indicated a

willingness to do so aqain in the case ot PCS.

This paper is a response to the FCC's request tor comments on

whether cellular providers should be allowed to obtain additional

spectrum tor PCS within their cellular service areas. Our comment.

are directed to an analysis ot two issues: (1) whether and in what

circumstances coapetitive proble.. would ari.e were cellular

providers to acquire additional PCS spectrua within their cellular

service areaSi and (2) whether and in what circumstances there

would be ottsettinq etticiencies tro. peraittinq incumbent cellular

providers to otter service usinq the spectrum the Co_ission

proposes to allocate to PCS.

Secause PCS is not a well-detined term, and because it is

ditficult to foreca.t the ways in which PCS miqht develop, it is

·Repqrt .ad ",*,t in t;he Ma,tN' pf M Ineviry iotp t h • uaa ot
the I.nds 825-1'5 WI .ocI 170-1'0 WI fpr Cellular CPRUoicltign,
SVlt'.'i and AM::""" Af 2artl 2 .&Ml 22 Af t;be CqMillipn" Rules
R.latiye t;o C.llular cqwaynicat;ion. lya"'l, CC Docket No. 79-318,
adopted April 9, 1981i 86 FCC 2d 469 (1981)i hereattar 1981 R.pgrt;
and Order.
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not easy to answer these questions. In this paper, ~e consider a

number of possible forms that PCS might take in order to analyze

the competitive and efficiency issues raised by the Commission.

Each of the alt.rnatives that we examine is designed to illustrate

a form of PCS that has particular implications for the policy that

should be pursued. At the same time, we recognize that no one can

be certain Which, if any, of th.se forms may evolve. As a result,

we believe that the FCC should adopt a policy that is adaptable to

future developments rather than one that is based on a single view

of the future of PCS. In this regard, we are able to reach two

broad conclusions about whether to perait incumbent cellular

operators to acquire licenses to offer services in the band the

Commi••ion proposes to allocate to pcs.

First, although there may be grounds for concerns about the

competitive impact of allowing incUJlbent cellular operators to

offer pcs, we conclude that it is easy to overstate the.e concerns.

The impact of such acquisitions depends on the amount of spectrum

allocated to PCS, on the number of new licenses that are issued, on

the amount of spectrum that cellular operators are permitted to

acquire, and on the preci.e form that pcs takes. Under quite

plau.ible cirC1m8tance., permitting incUllbent cellular operators to

acquire so-. portion ot the PCS spectrum doe. not rai.e co.petitive

concerns.

Second, we find that, depending on the form PCS takes,

significant production efficiencies may re.ult from permitting

incumbent cellular operators to acquire a portion of the pes

3



spectrum. These efficiencies can arise through economies of scale.

where new services require more spectrum than incumbent operators

can make available from their current allocations, and economies of

scope, where PeS services can be provided at lower cost by cellular

operators than by new firms offering only PCS service.

We find that no competitives problem would arise from cellular

providers acquiring a limited amount of spectrum even if PCS were

a pertect substitute for traditional cellular service. Moreover,

it PCS were not a close SUbstitute, or it there are economies of

scale in providing PCS or economies ot scope between cellular and

PCS, consumers would benetit further it cellular operators were

permitted to acquire even more spectrum in order to supply pcs.

A blanket prohibition against the acquisition by cellular

operators ot the spectrum allocated to PCS would be ill-advised.

Such acquisitions pose only limited potential tor anticompetitive

ettects under certain circumstances, and potentially significant

etticiencie. in others. Since the Commission would not bar

cellular operators tro. acquiring PCS spectrum it it were certain

that these circumstances would obtain, and since there exists a

presumption in tavor ot permitting open entry, the Commission

should be willing to permit cellular operators to acquire some PCS

spectrua in the tace ot the considerable uncertainties that exist

about the tuture ot PCS.

4
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The Initial Cellular Licensing Decision

In its 1981 Report and Order authorizing cellular

communications systems on a commercial basis, the Federal

communications - Commission concluded that licensing two cellular

carriers in each service area would best serve the pUblic interest,

convenience, and n.c.ssity. In establishing a duopoly structure

for the supply of cellular servic.s, the FCC sought to balance the

benefits arising from economies of seal. with those resulting from

competition.

Only sev.n y.ars befor., the technical complexity and .xpens.

of cellular system., togeth.r with the large amount of spectrum

requir.d for th.ir .conomic viability, had p.r.uad.d the FCC that

only on. c.llular sy.t.m should b. lic.ns.d in .ach s.rvic. ar.a. s

Becaus. of significant chang.. in both r.qulatory polici.. and

cellular technology in.the en.uing years, however, the Comai.sion

r.consid.r.d its earlier determination to license only a single

c.llular operator.

By 1981, the FCC believed that mo.t of the .conomi,. of seale

in the supply of c.llular service could be achiev.d at a l.vel of

output that would accc.aodate two .ffici.nt cellular op.rators in

each s.rvice ar... In the co..ission's vi.w, two c.llular

lic.n•••• 1n each ar.a "while not providing the mo.t competitive

mark.t structur., would provide som, competitive· advantages,

including the fostering of different t.chnological approach.s,

ss.cgnd a_pqrt and Order in Docket No. 11262, 46 FCC 2nd 752
(1974) .
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diversity of service options and some degree of price competition

which otherwise would not be present.,,6

The Performance ot the Cellular Industry

From its beginning I the cellular telephone communications

business has been characterized by rapidly increasing volume,

declining prices, expanded service otterings, and significant

technological change. The numb.r of cellular telephone

subscrib.rs, only 91,600 in January 1985, had grown to an e.timated

8.8 million by Jun. 1992. 7 C.llular .ubscribers are proj.ct.d to

numb.r 19 million by 1995 and 38 million by 2001.'

contributing to this growth has b••n a st.ady d.clin. in the

costs ot owning and using c.llular t.l.phon... For exampl., wh.n

adjust.d for inflation, the unw.ight.d av.raq. of the low.st

publish.d rat. for acc••s and 250 minut.s of prim. tim. us. in the

10 larg.st c.llular s.rvic. ar.as in 1991 was only 62 perc.nt of

its 1983 l.v.l.' Mobil. c.llular t.l.phon. pric.s have d.clin.d

ev.n mor., while function and f.atur. improv•••nts have enhanced

th.ir quality. Wh.n adjusted for inflation, the total 1991 cost of

owning and usinq a c.llqlar telephone was only 44 p.rc.nt of the

61911 'gspr$ an4 Ord.r at 474.

7C.llular T.leee.aunications Industry Association, Indu,try
pata surv.y, Jun. 30, 1992, p. 1.

ILind.n corporation, C.llular tf1Itwork Technology. End U••r
Requir•••nt•. and CQIP.tition to the X.Ir 2001, p. 244.

'Data are trom H.rsch.l Shost.ck Associat.s, Ltd., Cillular
Market For.cast'. pita Flash, September 1992.
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1983 cost. lO

Cellular sUbscribers also have benefitted from a continually

expandinq variety of services. Today, cellular providers offer a

number of value-added services, includinq information services and

features such as voice mail, call forwardinq, and call waitinq.

There have be.n major advances in data transmission as well,

includinq portable facsimile and wireless transmission for laptop

computers. New services continue to b. develop.d.

R.cent t.chnoloqical advance. have enabled cellular systems to

expand th.ir cap.city. Sev.ral of th••• innovation. have occurred

in the conv.ntional or analoq c.llul.r t.chnology.ll The

conv.r.ion to diqital t.chnoloqy, d••pit. the sub.tantial

inv••tm.nt r.quir.d, pro.i••• to yi.ld .v.n qr••t.r incr..... in

sy.t.m capacity and low.r av.raq. co.ts for c.llular op.rators. 12

Coap.tition in the supply ot C.llular S.ryic.I

Th. c.llul.r ••rvic. indu.try'. pertoraanc. i. the kind that

econo.ists a.lociat. with a younq industry driv.n by mark.t forces

100.1:& ar. trOll Sho.t.ck, gl. cit;, and ••••ur. the "driv. away"
pric.· ot a .iftfJl' .obil. t.l.phon., includinq -ant.nna,
in.tallation, .nd tirst-y.ar maint.nanc••

"H. Shost.ck, "Th. qu.stion m.rk. ov.r PCN.," Mgbil. Europ.,
January 1991, no paqination.

12Coopers , Lybrand, Tac;hpplggical Chang. and the C.llular
T.l.cgwaunicat;ignl In4ult;ry (Nov.mber 1991), pp. 59-60. Durinq a
tranlition p.riod, c.llular phon.s will b. dUll mod., adaptable to
both diqital and analoq systems.
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and developing in a competitive context. l ) This has occurred

-Indu.try
Quarterly

without a competitive structure, as defined by economists.

Economists have recognized, however, that the behavior of firms and

an industry'a-performance can approximate the competitive outcome

even if the industry does not consist of a large number of firms,

each with a small share of the market.~

Collusive arrangements, whether explicit or tacit, are more

likely in markets with few firms, simply b.caus. the necessary

coordination, monitoring, and enforce••nt functions are easi8r.1.5

How.ver, the comp.titive outcom. may b. obtain.d ev.n in industries

with as f.w a. two firms. l'

Wh.th.r firm. coop.rat. and at what pric. d.p.nds on the

.xp.cted gains from und.rcutting a noncompetitive price and the

.xp.ct.d co.t of b.ing puni.hed if such d.viation is detected.

'~il. this r.cord of perforaanc. i. con.ist.nt with a
comp.titiv. indu.try, it do.. not prove that the industry is
n.c••••rily cc.petitive, since ev.n • monopoli.t f.cing conditions
of incr.a.ing d•••nd and reduced co.ts is lik.ly to earn gr.ater
profits by lowerinq pric., .xp.nding output, and making innovations
in products and production m.thods.

l·!conomists call a mark.t structur. competitive wh.n entry is
.a.y, firas .re nu.erou., and no firm ha. a large ••rk.t shar.. A.
w. point out in the t.xt, the partonanc. of a mark.t can be
competitive even if it. structur. is not.

l'J .S. "in, "R.lation of Profit Rat. to
Concentration: ~ric.n M.nufacturing, 1936-1940,"
Journal of ICQDOWic. 65 (1951), pp. 205-206.

It.rh. be.t-knoWn mod.l that d_on.trat•• this r ••ult i. from J.
B.rtrand, "Th.orie Math••atiqu. d. la Rich•••• Social.," Journal
d.. sayan1;. (1883), pp. 499-508. A larg. body of .conomic
lit.rature predicting a rang. of comp.titiv, outcom•• is r.vi.w.d
in J. Tirol., The Theory of lndu'1;rial Organiza1;ion (Cambridg., MA:
Th. MIT Pr••s, 1988), pp. 225-238.
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Economists have identified a number of factors that make collusive

practices more or less difficult to establish and that affect the

ease with which deviations from a collusive outcome can be detected

and punished. 17 . Several of these factors are likely to influence

cellular service industry performance, albeit to varying degrees.

Competing cellular providers typically offer an array of

service packages, none of which may be directly comparable. l' The

lack of an obvious basis for comparing s.rvice prices increases the

cost of monitoring and punishing d.viations from any collusive

agr••m.nt. As c.llular provid.r. tax. advantage of n.w

t.chnologi.. to ott.r n.w ••rvic.s, the opportuniti.. for

"cheating" on a noncomp.titiv. agr••••nt without provoking

"punish••nt" incr.a•• still furth.r. This occurs b.caus. it is

ditficult for a rival to d.t.rain. what the appropriate pric. of

the new s.rvic. should be.

Th. tr•••ndous c.llular ••rvic. growth opportuniti.s give

manag.rs weaker incentives to coordinate their behavior to preserve

industry protits than would a shrinking market. This is because

the benefit of undercutting a nonco.petitive price is greater when

de.and is relatively high."

17G.J. st1qler, "A Theory of Oligopoly," Jgurnal ot political
Economy 72 (1914), pp. 44-61.

l'Airti.e quality will vary occasionally, as well, if cellular
provid.rs fail to .nticip.t. subscription growth, l ••ding to
incr••••d traffic cong.stion.

I'J.J. Rot.llDerg and G. Salon.r, "A Superqr••e-Th.oretic Mod.l
of Pric. Wars During 8ooms," Algrican Econgmic I.yity 76 (1986),
pp. 390-407.
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By keeping its prices low, a firm can increase production and

achieve cost savings more rapidly as it moves down its learning

curve. w The opportunity to achieve significant learning economies

may lead cellular firms to price aggressively. 21

The nonwireline carriers had an especially strong incentive to

initiate price reductions upon entering the market. The lower

revenue from the nonwirelines' small custom.r bas.s would be more

than otfs.t by revenues froll new custom.rs attracted by price

cut•• u Historic b.havior may influ.nc. sUbs.quent competition.

Although entry has not be.n a sourc. of comp.titiv. pressure

for cellular provid.rs in the past, the advent of PCS, tog.ther

with the introduction ot a number of n.w service providers, may

brinq additional competitive discipline. The introduction· of

Enhanced special Mobile Radio (ESMa) will h.v•• similar ett.ct.

Fr.qu.nt custom.r trans.ctions and low switching costs

diminiSh the g.ins from d.viating from a collusiv. agr•••ent and

provide ample opportunity for retaliation against suppliers that do

SO.23 Non.th.l.ss, the initial sUb.cription inc.ntives and the

»A.M. sp.nc., "The Le.rning CUrv. and Competition," The Bell
Journ.l of Econqaic, 12 (1981), pp. 49-70

21Ibi4., p. 49.

ZLrh. evett.en
, At JM'tic. and 'tdlra1 Tr.... C,.,i.,iAn Merger

GMid.lint. of April 2, 1992 (p. 40) St.tl th.t incentive. to ch.at
on collusive .qr....nt. .r. gre.ter the l.rglr thl 'proportional
incr.... in ••les troa cheating .nd the smaller the ba.e of sales
prior to cheatinq.

Utrhe activ.tion fe. typic.lly is waived when a sub.criber
switches to the oth.r provider. The phone must be brought in for
reprogramming, however.
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commissions paid to agents signify that an ongoing relationship is

expected with most customers.~ To the extent sUbscribers

represent a lonq-term stream of future monthly revenues, cellular

service providers have an incentive to compete aggressively for new

customers.

Economists recognize that an assessment of market competition

must look beyond the nu..Jllber and size distribution of firms to

factors that impede or foster collusive behavior. Clearly, there

are cellular industry characteristics that discourage collusion and

factors that facilitate its practice. The complex interaction ot

the.e characteristics makes predicting the coapetitive outcome

difficult. However, the cellular industry's performance, most

notably the rapid sub.criber growth and the steady decline ot

price., is consistent with competitive behavior.

What is PCS?

As di.cussed above, PCS is not a well-defined tera. Indeed,

at least four different views have appeared in discussions of PCS.

Some providers of cellular service have described PCS as the third

phase in the evolution of' cellular technology, following .ervice to

automobile. and portable telephone.. A second view is that PCS

compri... ..veral kind. ot co..unication. service., DA.ed on

digital technologie., that will become competitive alternative. to

~Accordinq to Thoaa. E. Wheeler, Pre.ident of the eTIA, on
averag., 15 p.rcent ot a cellular carrier's .ubscriber••witch to
the other provider during the course ot ~ year. S•• "The Wireless
century," Speech, October 21, 1992, p. 4.
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cellular telephone services -- for example, CT-2 (second-generation

cordless telephones) or ESMR. A third view is that PCS is simply

a synonym for wireless or mobile telecommunications services, one

of which is cellular radio. Finally, one commentator has suggested

that PCS is "more spectrum for something else," namely any and

every new wireless conc.pt that is proposed.~

A common feature of these vi.ws ot PCS is that the sUbscriber

can call or be called at any time wherever he or she happens to be.

Telocator's PCS Section has defined personal communications .ervice

as "a broad ranqe of individualized telecommunications services

that enable people or device. to co..unicate independent of

location. ,,16 PCS is expected to provide individuals with the

ability to cOlUlunicate independent of their location, acce•• method

(e.g., network or terainal device), and intoraation format (e.q.,

voice, data, or graphic.). De.pite the si.ilaritie. in concept

among the.e alternative views, however, there are siqnificant

ditterence. in application that make it difticult to analyze tuture

competition in the .upply of PCS.

The Co_i••ion ha. clearly recQCJnized the difficulties in

identifyin9 the future of PCS when it define. the .ervice. broadly

a. "a faaily ot .abile or portable radio co..unication. services

which could provide .ervice. to individual. and bu.ine••, and be

~G. Calhoun, "lr.1••• Ace••• and the Local Tel.pbon. Network
(Boston: Artech Hou.e, 1992), p. 573.

2~elocator PCS Section, Marketing and eon.umer Affairs
Committee, Service De.cription Subcomaittee, ...pc.S --.lIS....loIIIr..z,v...i..c...
De.cription., July 22, 1992, p. 1.
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inteqrated with a variety of competing networks"n and indicates

that it intends for the term PCS "to encompass a family of services

that would include services other than voice, such as data,

imaginq, and other new services."u

The difficulty in defininq PCS is further revealed by

examining the wide range of attributes that a single service may

possess. Teloeator has identified the followinq service attributes

in its attempt to define PCS29 :

A. Environment

1- Residence - Inbuilding

2. Re.idence - Neiqhborhood

3. Bu.ine•• - Inbuildinq

4. Bu.ine•• - ca.pus

5. Public - Pede.trian

6. Public - Mobile

B. Call Termination

c. Call Origination

1. Re.idence/Bu.ine••

2. Public

D. Mobility

1. Reaidence/lu.ine••

2. Public

E. Data

'27Notice, para. 29.

2lNotice, para. 12.

~eloeator, op· cit.
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F. Reqistration

1. Home

2. Roam

G. Privacy

1- Eavesdroppinq

2. security

H. Grade of Slrvice

I. voice Quality

J. Inteqratld Enhanced Services

Cllarly, with thesl many attribute., and with lach attribute havinq

many po.sible dimlnsions, the ranql of possibilitils for pes is

very larql indled. TIloeator lists 18 "Existinq pess" and 5

"EIlerqinq pess." Ylt IVln this undlrstatls thl n\Jaber of .uch

slrvicIs, sincI many variations of lach of th••• s.rvicI exist.

Predicting Hgy pes Will Afflct CQap«titign

'.CIU'. pes i. net I w.ll-dlfinld tl[l. Ind becIUS.

tlchnglogil' arl changing rlpidlV-. anI clnngt predict with any

clrtainty which 'IryicI' will be gttlrid uad,r that rubric. As I

rl,ult. it i, difficult tg anllyzl hOW Ilt.rnatiy. Iplctrum

Illgcatign. yill affac;t coapetitign lagng tbl yarigu, P.r.onll

cogunic.tigna Slryic., thlt may _rg•• pes is .not Ylt

co_.rciallyavailabl., and thlrl i. still consid.rabll unc.rtainty

lbout thl prlcisl flaturl. and tunctions, as well IS the costs at

~h. Fee has authoriz.d oVlr 150 pes Ixperi••ntal licln.e. in
thl past thr•• y.ar.. Plrlqraph' 18 to 21 of thl NgticI providl an
oVlrview at thl.1 Ixplrimlnts.
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production and prices, of the various services that may be

introduced. It is these attributes of PCS that will determine the

nature of their relationships with cellular service, that is,

whether cellular and a particular PCS are close or poor

substitutes, independent goods, or even complements in demand.

Because of the wide variety of Personal Communications

Services being developed, and the uncertainty about their salient

attributes, it is premature to conclude that PCS will necessarily

b. a comp.titive alternative or close sUbstitute for cellular

service. 31 Some Personal Communication. Service., .uch as high-

.p.ed data s.rvice, would •••• to b. co.pl•••ntary in demand to

traditional cellular ••rvice. Others, .uch a. low-quality portable

••rvice., may b. largely independ.nt in demand. And even where PCS

i. clearly a .ub.titut., it may be an alt.rnativ. to cellular

••rvic. only at c.rtai~ level. of co.t, pric., and ••rvic. quality.

The ca•• of CT-2 illu.trate. the difficulty in a•••••ing the

effect of introducing a particular PCS. sine. the technoloqy doe.

not permit inco.ing call. or call handoff, CT-2 will be an

attractiv. alternative to cellular sub.cribers only if it is priced

at a sUDstantial discount trom the price ot cellular services.

Fro. the available information, it i. by no m.an. clear that

supplier. of CT-2 .ervice. could achieve co.t. that would.permit a

]lEven if the C~i.sion believed that one of the.e outcomes
was mo.t lik.ly, it should not act •• if this outco•• were certain.
R.D. Luce and H. Raiffa, G•••• and DW;i.iqDS (New York: John
Wiley, 1957), p. 322, note that "Por aany policy purpo.e., point
••timation ••••• to be a dangerous tool, for what in a qiven
in.tance i. the 'best que.s' ot a para.eter may, inde.d, be a 'poor
ques.' in actuality."
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substantial price differential or, if they could, how cellUlar

operators would respond in their pricing. Alternatively, CT-2

might become not a sucstitute for traditional cellular service, but

rather simply a low-price/low-quality service that is provided to

a different group of users.

pes Policy in an Unc.rtain World

Ass.ssing the effect on comp.tition of p.rmitting incumbent

c.llular op.rators to acquire a portion of the PCS sp.ctrum is not

an .asy task. Th. difficulty aris.s blcaus. the Commission is, in

.ff.ct, being ask.d to p.rform a study of aarket blhavior without

b.ing c.rtain about the t.chnologi.s that will bI .mployed and the

s.rvic.s that will bI off.r.d in the PCS "mark.t." Wheth.r the

eff.ct on competition will b. large, and wheth.r there will be

significant .ffici.nci.s, will depend on, a.ong other things,

wh.th.r PCS is a sub.titut. for, a coapl••ent to, or ind.pend.nt of

traclitional c.llular s.rvic.. Which of the.e is the ca•• cannot be

cI.t.rmin.d on a priori grounds but will blco.e known only as the

PCS .ark.t .volv•••

Th. servic•• that .ay b. provided as part of the "fa.ily of

s.rvie•• known a. PCS·n art .any and vari.d. Mor.ov.r, which of

th••• s.rvice. will actually b. off.r.d cannot be predicted with

gr.at accuracy. The Ccmaission has id.ntified an .n.n.iv. list of

po.sible offering. "in addition to advanc.d forms of c.llular

J2Notic., para. 1. Lat.r, the Co_i••ion ob••rv.. that "PCS
is, of cours., .volving and it is lik.ly that. vari.ty of s.rviee.
will be ottered under the rUbric of PCS•... " (Notice, para. 98)
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telephone service, including advanced digital cordless phone

service, portable facsimile services, wireless private branch

exchange (PBX) services, and wireless local area networks (LAN)

services"n, but even this list is necessarily incomplete. w

Which, if any, of these will turn out to be the PCS services of the

future depends on technological developments and consumer demands

that are ditficult to fores.e.~

The impact ot PCS on competition in wirele•• communications

markets, and the implications for the way in which PCS might be

requlated, depend. heavily on the torm. that PCS take.. A. the

Co_is.ion note., "many PCS application. should create new markets"

while others "could provide a greater Qverall level ot competition

in many already competitive se91lents ot the telecommunication.

indu.try."» The regulatory implication. ot the.e two visions ot

',atice, para. 3.

"'El.ewhere, the Co_i••ion li.t. a. exallPle. at PCS "CT-2,
PCN., wirele•• PBX., wirele•• data tran.ter and advanced paging"
(Nptice, para. 9); "hiqh-speed local-area data co_unication.
services connecting per.onal coaputers (Data-PCS)" and "wirele••
local loop .ervice" (NAtice, para. 10); and CT-2 Plus and CT-3,
which are advanced ver.ions ot cordle.s telephone. with features
beyond tho.e available trom CT-2 (Notice, para. 18).

3SAno~.r inabnce in which the Co_is.ion make. it quite clear
that PCS ..y turn out to be any, or all, ot a nuaber ot ditterent
thing. i. ~ followinq: "So.e [PCS provider.] may seek to provide
a very .t.ple and inexpensive service, one step up trom cordle••
telephone .-rvice, with no ability to roaa between ditterent
service provider. or .ervice areas and with limited or no handott
capabilitie.. Other. may want to provide a level ot service
equalling or surpa••ing that currently ottered by cellular
carriers. Still other. may not desire to interconnect with the
[PUblic Switched Telephone Network] at all." (Notice, para. 100)

~otice, para. 4.
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pes may well be quite different, yet the Commission must establish

a set of rules for PCS in the face of considerable unCertainty

about whether one or the other of these visions will dominate, or

both will be important parts of the future of PCS. Calhoun

observes that "(t]he first impression is ... one of diversity,

perhaps even confusion. It is not always cl.ar which of these

proposals (for radio-bas.d telecommunications services) may compete

with, ov.rlap, replace, or leapfrog on. anoth.r. ,,17 In these

circumstanc.s, it is important that the Commission not .stablish

r.gulations so riqid that th.y pr.v.nt future d.v.lopm.nts that

provide siqnificant ben.fits to us.rs of PCS.

w. claim no qr.at.r pr.sci.nc. than the Co.-ission in divininq

the future of PCS. Noneth.l.s., we believe it i. important to

con.ider sOlie .pecific foras of PCS in order to determine the

iaplication. tor requlation ot the.e various alt.rnative.. We

r.cOCJniz., ot cour.e, that policy should not be e.tabli.h.d as if

any ot th••e alternative. were certain to occur. Rath.r, by

spellinq out in so.e detail a r.nqe ot po••ible .lternative., w.

hope to suqqe.t that policy choic.. pre.i.ed on only a sinql.

po••ibility are unlikely to be "robu.t" with r ••pect to actual

outco.... 'en,.. t;be future i. uncertain. the ba.t policy tor PCS

is on. th" i. flexible 'nd can ,d'pt to changing circu..tanc.s.

As the co_iaaion it.elf ob.erv•• , "( i]t is ••••nti.l that our

d.ci.ions on PCS spectrum and re<JUlatory structur. furnish PCS

provid.rs the ability to reach and serve .xi.tinq and n.w mark.ts

ncalhoun, op. cit., p. 124.

18



in an economic and responsive manner." ii

An analoqy may be helpful here. Stigler has shown that a firm

may prefer a technology that exhibits relatively small cost

increases when output deviates from the expected level to one with

lower costs at the expected output but with larger cost premiums

for deviations.~ The more "adaptable" technology will be

preferred if the firm's output is uncertain. In the present

context, a policy that would be be.t if the Commi.sion were certain

how PCS would develop may be inferior to one that aChieves

relatively qood outco.e. even if the Commission's expectations

about PCS turn out to be wrong.

SA" Alternatiye fArm' of pCS

The effect Af permitting ins"'beDt cellylar aperator. to

Isquir. a portiAD gf th. .ptctrya ...iqnad tg pes will dep.nd on

which of the many different tora' of peS .yantyate. Although each

of the situation. we di.cu.s below considers a .pecific pes

otfering " each i. al.o intended to characterize a more general way

in which PCS may develop. Thu" even it the partiCUlar pes

otfering that we describe doe. not actually .aterialize, the point

that it illu.trate...y be manifested in another form.

31 .Ngtice, para. 6.

3'G.J. Stigler, "Production and Distribution in the Short Run,"
Journal of Political EconomY 47 (1939), pp. 305-327.
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